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<D1S4 — hj £#E8o 



(54) TiUe: MOUSE WITH DEFICIENCY OF GLUTAMATE TRASNPORTER GLAST FUNCTION 



< 



ff} (57) Abstract: It is intended to provide a GLAST knockout mouse lacking the function of endogenous glutamate transporter GLAST 
gene which shows: 1) an ocular tension within the normal range; and 2) a decrease in retinal ganglion cell count compared with a 
2^ normal wild type mouse. Owing to the ocular properties, this knockout mouse is useful as a normal tension glaucoma model. By 
using this knockout mouse, a compound useful in treating normal tension glaucoma can be screened. 



(57) *SgUJJf;i\ 5 h^>X7K-^-GLASTite^0)titg^^li$ii-fcGLASTy V*?7^ h 

Oi)S'>LTl^£u GLAST/ v*7T*3 hV^X£^ft-r&o V*?T*? h^^XteU -t<BSS(Z>tett^ t>IE#lgIEIirt 
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mm 



10 



f 10~2 1mmHg) \Z$>2> \Z bfcfrt) £>f\ KJBE*«?ftVij»rtl»tRI#©3f^i 

9tb T M S nt V* 5 ((Harada, T., et al. Proc Natl Acad Sci USA 95, 4663- 
4666, 1998 ; Harada, C. et al., Neurosci. Lett. 292, 134-136, 2000) o 



WO 2004/092371 



PCT/JP2004/005253 



#£i*£SI<£>EAACl, EAAT42& t£E AAT5 (Kanai, Y. & Heidiger, M.A., Nature 
360, 467-471, 1992; Fairman, W.A., et al., Nature, 375, 599*603, 1995; 
Arrizal, J.E., et al., Proc Natl Acad Sci USA 94, 4155-4160, 1997, mzt?V 7 
10 ^J^{C#^E-r^^©GLTlStKGLAST (giJ^GluTl)^ £>ftT & «9 (Pines, D. et 
al., Nature 360, 464-467, 1992; Mukainaka et al., Biochimica et Biophysica 
Acta 1244, 233-237, 1995; Tanaka, K., Neurosci. Res. 16, 149-153, 19935 
Tanaka, K, Neurosci. Lett. 159, 183-186, 1993; Storck, T., et al., Proc. Natl. 
Acad. Sci. USA 89, 10955-10959, 1992), utl^OW 5 >M h 7 >X^— 9 

CCDH&fSiWiMOltp-e. GLAST7 h^VT, (Watase, K. et al, Eur. J. 

Neurosci. 10, 976-988, 1998 ; 4#H!¥ 1 0-3 3 0 8 7^) £fflV>fc^|fcA>£, 

glasw, mWkfoo>^3.-7-mm\zftte'tz> utglast j vtjyo 

VmO^fclzm^lsT^Z C <h £ tlT V> £ (Harada, T., et al. Proc Natl 

Acad Sci USA 95, 4663-4666, 1998)) „ b, Z. ©GLASTV y # ? & h~?0 
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3 

©SSi^ibfcMcy^^T^ (GLAST/ y^7«^ h^TJ £ 

MM U ^(Dlfc^ig b < M4> bfc&&StfGLAST/ y^T^hV^W^t 

15 pf^^l/^bT^GLASTV y#7V hv^7, 1 )_ -t©BB£E**IEflr 

$BBfc&t), ^2) "€-®3(HlK#j|ifi5oailiaSk^ iHi^£*fc:Jfc^TM4>b 

TI>2k GLASTV v&7"0 h7^7^it5« 

, «3R«10~2 1mraHgm UGLAST/ v97*J V^^7^<OM 

^^^Ttt, $?£b<te> gEGLAST7 y h^^^oaiewwstt^ 

C57BL/6^^^XCD, #1 3. k£C57BL/6 J m^VX ©JteWWJR t R— 

25 7>fcl, ^^^-T '>>W14jife^ifA$nTV^GLASTy yprvb-wx 
*38itt*fc, £tf)ii&GLAST/ y#7#h^£X<ZX iE#BBEE»rtW<0^ 
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4 

yy#7Vh'*V7><Dfl?W5&&fe&1rZo ZL<DftmJ5&\Z. TIB 1 ~ 6 CDii 

4) jlg3T#e>nfc^\^D^^^y y hT^X£lE3rC57BL/6m^ 
6) i§ig5T#e»n^:^\5 : -D^^y y^T^7 h-7^7>lRljfe^:3^iaUT, 



lot, HCD^GLASTy y2T*? h^^^^m^tz. 

25 fartw^Kxtf/Ouas^ 

3) ±e©#*7S*fc:fev>T, Rr/«:#UT^6)-«WM»K:> 



WO 2004/092371 PCT/JP2004/005253 



«^©M^(Porciatti et al. , Vision Res. 39, 3071-3081, 1999), Visual CI 
iff^X hte£<DftW]¥&)Mtir<}ia, L. et al., Neuron 36, 623-634, 2002) 

10 

T&Z>o E:EcoRI« B : B amH I, V & 7* teX^P V > 

15 (Exon) 1 ~ 1 0 

^ iff) , RZfWtmZ nTzGlASTi&in^- (TJ£) ©HtSi^-To 04". #te-^^ 
^•T$iJM^^IB#-r?)^JP^^T©at)i?fe^o PiPvuII, RV : 
20 EcoRV, B:B amH I > E : EcoRK X:XhoI. Site* Mtfy Z 
XlC<fc!9X^V>6~8# (E6~8) £^1% neoft^tV-fy^-ittlfe 

^ 7. (GLAST+/+) CD Hi Bt Om S^J it £ tic? o 

^(GLASTV-X ^^D^^GLASTy h T ^7 7 (GLAST+/-X J&tfl? 



WO 2004/092371 



PCT/JP2004/005253 



'^^(GLAST+-/+)©»tt#SfflSk:*^«>, Fluoro-Gold<D^ffte^^'J 

•3«ai$tifcW3!5*iBiia**"r^ttis^"r. 



&mWlZ&^T » TC7X^^ , ;i/^^>^h^>X^-^ - GLAST 
(Glutamate/Asparatate Transporter) <h teu IB^JS"^ 1 tezRf&SsE^J&Wt"* 

dna «K^T3-Fsn, E5i#-%2K:*-r7s>'«fi»is*r«ae*o 

10 (Tanaka, K., Neurosci. Lett. 159, 1803-186, 1993)) . £CDS6$f 

\%> 5»; hT'^GluT-lifeBf^tlT^O (Tanaka, K., Nevirosci. Res. 16, 149- 
153, 1993; Storck, T, et al., Proc. Natl. Acad. Sci. USA 89, 10955-10959, 
1992) , W#tt^t)IJ)**^>^— /X— hTfftS. 

V^XGLASTOite^ (y/A) ijiUKC^Snt^O, ^©i¥^a« 

15 Hagiwara, T, et al., Genomics 33, 508-515, 1996 lC IBS $ tlX V i „ £©3145 
^JfiCD**** 1 SOT 1 fcjRt*. 

^jki&ut, mtfi-iofl, «FSb<tti~5e©J!a***Bift, #fln 

^XGLASTlC-g-fc?. 

25 
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7 



1 :^&XGLASTfe&¥<DttV>-4>ha>fttii 




i 

2 
3 
4 
5 
6 
7 
8 
9 
10 



64. 128. 503 
278 

138 



43 

233 
234 
195 
135 
2414 



EE 3*! 



TCXOXAAAO 
TCATTGTGG 
olllcValC 
TCCTCACAG 
euVolThra 

TTTGATCAG 

pLeuXleAr 

TTTAAACAG 
FheLysGln 
GATAATCTC 
HleMetTr 
CTCCT CA AG 
rScrSerSa 
AACAATMS 
oTKrlleSc 
C T Ott TTTCT 
pTrpFbeLe 
TACXTTAAA 





§^ 


I^X (bp) 




gt&agcgca 
gtgagtcyt 


1 
2 


-1.500 
-17,700 


ccgctctag 
tcecctcag 


gtaccggac 


3 


> 13,000 


ettccccag 


gtotfltcct 


4 


-4,800 


tctttgcag 


gtooat-cct 


5 


-3.100 


otttttaag 

* 


gtatgtgtb 


6 


-2,700 


ttgccgcag 


gtacgtgtg 


7 


49S 


toccctcag 


gtacaaggg 


8 


-3.300 


tgtcaacag 


gtgagtatt 


9 


—2,300 


cacctgcag 



■ i luiu-icr 

GTACAATCC 
lyThxIloL 
CAATCGOCG 
lyHctAlaA 
GAACATGTT 

gAsnttotPh 
TTTAAAACC 
PheLyaThr 



pTyrAlaPr 
TTCTCCCXC 

rSerMaTh 

CATCACAGC 

rxlerhrXl 

CCACCGCCT 
uAspArgLe 



2 
3 

4 

5 
6 
7 
8 
8 
10 



10 



15 



20 



teGLASTitfc^ 



m^*, en*.**. ya^-^-M^ >hu>mm^iz, ^ssiAtSut 



"To ^oT, 2MS93kl*5V>T, GLAST/ y#7t? h^VT^fe. 2 OWftftl* 
GIAST3te ; ?©*»«i*^aUT^S* i &«'&S!X^ 1 ^©fift'&GLASTitfc^ 
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8 

GLAST'Nt- D te-gm. ;y97VhW7>&9 iJ±ft£UiiE3tC57BL/6m^ *? 7, £ 

5 -So 

*mmz, mmm&fc±v> 1 xtt2^©rtsttGLASTae : ?-©»«i*^ab 

10 !^£M:Eif^;UCjfc^T^4>bTV^ GLAST7 y&7V h^X£ 

ttflrTS. #fdtt, -t©afiW#*J&*C57BIV6*-7»>^» 0iJ A.fc£C57BL/6 J 2& 
*7 1> X <h Xtt^Ift T? & £ t> * b V^ 0 

, BUTTS 

#§89§<JD/ y&70 ^-(D,W#Mgi5©#MM^ IE 

25 GIAST^ftr^^^-^-m^^tr^rt^^^M^^S^-r^fecDT 

ISi!lSJtOCt^^-r-5 (Harada, T., et al. Proc Natl Acad Sci USA 95, 
4663-4666, 1998) „ 



WO 2004/092371 



PCT/JP2004/005253 



i£*S§#irr£. TSBiflS 1 ~ 6 ttfu-QlSLZ : 

4) liSTft&n^faS^I/ v 97^ Y*W7s*m±MCblBUG : & 
20- , Rtf 



WO 2004/092371 



PCT/JP2004/005253 



10 

1999^ ^±it^ff) *>A*mmm. mmm^wm if • ^nbn-^ 

"J-X 5?->^-^ >df©*«a*J (2 0 0 0^, ^±ftfgfr) 

— ytCct^itfll^lO-aSOSTRtAVatase, K. et al, Eur. J. Neurosci. 10, 976-988, 
1998 IC §fi 7jk £ tlT V „ 

fzfzh. ^GLAST7 yZTV b ©8Bfc*tUT£3£*£zK&150 cm H 2 0©EE^Tr 

fffi©&fl&ffc©M^#MB&£*lTV>jfe: (Harada, T., et al. Proc Natl Acad Sci 
USA 95, 4663-4666, 1998) „ 

fc3fe&-f &Il£te:«fctK 5fclC:*bfcIE^0Iffiiil*lPi fe^>*^HJ©GLAST/ y ^ 

" ill 

(1) 5>— yf-f >tfi9&—0fl?9k. 
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11 

^-T^~>> (neo) Mttil^^fflV^^o ^(D^t7-f y>BttlfefH 

10 if (tk) itfi^ (»giJ^tbT^>>'^Dtf;k FIAU^K -t 

A77?*>V (DT-A) m&r? (DT-ACJ;0^nfc^7f 'J7*i 

(Yagi, Nada, Watanabeet al., Analytical Biochemistry 214, 77-86, 1993), $> 
ZWZtt-V-l 5>>I^14jt^^^^5 5?>^— HSte^CMansour, Thomas, 
Capacchi, Nature 336, 348-352, 1988) £i¥AT£ £ <h#W* UV^ 

,&) )&<Kk:ftI&nT^t) (Hagiwara, T., et al., Genomics 33, 508-515, 1996) 



WO 2004/092371 PCT/JP2004/005253 

12 

1) J&tfGlASTMfcf-Otf J ASH^iJOlf m (Hagiwara, T., et al., Genomics 
33, 508-515, 1996) SrStCbT, tfflODN Al§glA&^ fl^fcfiPCR&^fcB 

mz-\*> miA^o^x^omh^tsDNA^^, mm? &esm 

10 DNAttTZmm-rZo *&SSE?U©&^^ PCRfc.fcDiiililUfcDNA^CD 
15 O^BIlim^o 

UrfiSftfc^— >!f'V7& — ^ (EStt) 

%temmz^—%— zt.tz.tez>. >t?^9$-m>zMv> 



WO 2004/092371 PCT/JP2004/005253 

13 

^t57>)XES»tlTH -&mz\$mzffi±L2tlT^Z> 1 29^© 
ESSBHS^^^n^o ^tf)^ C57BL/6^^BDF1^ (C57BL/6^ t DBA/2 ^ 
t<D3£M\Z<£ £Fl) "?<j77>£Jl^T, ^ & <D # & (Teratocarcinomas and 
Embryonic Stem Cells: a Practical Approach (Robertson, E.J. ed.), IRL press, 
5 Oxford, 1987)\Zftr>TffiiLVrcESnm&m^Z>Z £*>X*% &o fiF£L<te, 1 

mm 2, 3 

, C57BIV6^^X©K&£&At"3;it:W3;bV>„ 

U< «C57BL/6^<>X, #!l A t^C57BL/6 J IV^T, ch;3iIB't"£> Z. £.\Z<£. K> ^ 

25 x\z&&?%iEi%m^mmm&mfr&fr-&n^ ^^mmr^zhiz^D. 
f lm^^^viTHif^^ji^M^M^^nTv^^s^^^ -£-<2 nanism 
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14 

ai4, 5, 6 

(i) ^wiDGiASTMfcT ; y?rv h-wxomn 

VtzF 1 ^\^D^^M*7^X^M^C57BL/6^Vj7^, 0<J A fc£C57BL/6 J ^ 



20 (2) ^BJ©GLAST/ vZTV b^V *<Dfflm&l$mJ±<Dffiffi 

:£fgBJ<E>GLASTV yZ7V b ^7>©81J±te, If ft 2 1 mmHgJ^T> 
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15 

o 

nzo-fimzmz-f. 'Amvmmmttfezm^T^o mx\z, Harada, t., 

et al. Proc Natl Acad Sci USA 95:4663-4666, 1998 Harada, C. et al., 
Neurosci. Lett. 292, 134-136, 2000£#M£nfc^,> 

£MIE#^7s, &%>W$mZiE1$ (m±M) C57BL/6^V^X^ffiU5^>o 
^^GLASTy b^VX. Xfem UXS©ji4 , t?# ens^n^ 

20 (a) mmwft&m^tttik 
/PBsmmzTmffimi£*?2>o 

25 f 

(b) 3S»fftt7^'J>^*ffl^fc^ 

1) JSSsfc«kt)a»bfcV^^©^€:@^'rSo 
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16 

-f 9 Dy'J >yT*±fiHM(C, #J fcf & ft £ ^ Fluoro-Gold ( — £ 
5 aminostilbamidine; Molecular Probesft) ^>%)V& v7~>^ft-fe^ &\%-\£ 
Dil ( — Hx £ l,10-dioctadecyl-3,3,30,30-tetramethylindocarbocyanine 

perchlorate; Molecular Probes$fc) ^r&AlT&o 

io 5) ^w&7 nmmi%mvffii?vtz&. mm^vx&^-^-jimmzTftt: 

^it&V^^iBBT, Vi-rncDfe^^ffi^T^^Vio f!lA^^5Xl0 mg/mD 
//fh^^Xl mg/ml)0 1 : 1 (0.15-0.2 ml/T^*) £JB^Tcfc<, 

20 dC^T^A 0 ^/— Mb mg/ml) (0.15-0.2 my?-? 7) \Z £ K) It Z> Z\ t 

(Electricretinograms, ERG)£$J^bT<b<fcV>. unte, ftfO^cfc D £> 
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17 

mm, &#mmm, &w.\&wmm m-m'miE^ mvm2WLi (Amm*:M 

&W,ft^fr) , Xte^MtfFXltt 1 (Harada, T., et al. Proc Natl Acad Sci 
USA 95:4663-4666, 1998) £ #88 £ tlfc V > o 

2) 0.5 %7i- I/7'J >Rtf0.5 %hD tf#S KS:fi4tT, BI?L£$£3fi£ 

10 4) 3 0#|Hjn£)EJ£ 

5 ) 7t^iJ^^fi(SLS-3100, Nihon Koden, Japan) (3 J: 0 , 0.6Xtel.2 J©5K^ 

6) #&ft&*&£» iifflS&(MEB-5304, Nihon Koden) £ J: D , Jlft$C£>^ 
^^50-1000 Hz&£Kl-1000 Hz 0&* MWintiLOP&Zt a ftX^b &£$9Jtt~3 

is wrjslt, mm-rz. 

8) f-^itT, aft, bft, R^#»lffi^<S*Tt§. 

20 &KW$i&<b£%, «FK:ttSIHI«#«»©#J!i»iJia*^tr, «#«»III&0?E ! bb< 
^X^©^^0m^^^^fe(c^^b^#i^x^U-^>^t-^^^fcffi 

25 — ->^tfcot, 

1) ^fS^^^MXte^a&^MGLASTy y^Ttf b s^TJcfiSlfc 

3) ±fE©^r>7>^43^T> &»bt)5^-)IIHi, &Ert 
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4) GLASTV y#7V bTtf*£lf£S^£;*©&3!£ife*&Jfc«bT, St. 

■ * 

'M<t ! bl0%, jif^b<^M<2: ! b2 0%, £D$?i;b<te'> 
7&*8*><f KH£TLTV*< ^.h^J^UTV^ (04) . tot, ±137^ 

\tm¥ft^iz&v}z>m i %<Dj5mz'ii£'oxb&^o 

Id, ^BJ(DGLASTy y#7V hT^XS, *{&<DWm<D J y 27V h*?V 
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m w 

( 1 ) "7^XGLAST(Glu r M)a^DNA(7)ti|lI^X.ffiDNA(D^ 
10 12 9 S V^XOjflF^ettffiUfc^V ADNACK^^^XGLASTCGluT 

Dat-e?)*, <&iiks*s a u 3 a i T^#?i^bbT#fcyy A^-r u-^ 

A^F I X I I Kl^>l*T, Vi7 7>GLAST(GluT-l)jl<s^<^c DNA(7)§15^iH^J 

15 Rv»r;xhon?^i«fl;$fT, ^6x+v>^ei8i^v>m, 

GLAST(Glu r Tl)il^^^^'r^)^:Je)fC, ^6I+V>©B amH I £U^| 1 . 

OT^Kn^^UT h*v>A:7^^>hMfc^£#Ab£: (0 2, 4>g£) . 
20 ^VADNAtOH^MH ^tT'f -»ittlif 2 . 5kb, * 

bifcC^^^^Hb^c &£nfc«tfS#£* pBluescr ipt SKfc# 
ESlffllia^OD»A©IRK:lRIIS»*No t I T-WmVT&tfifcTZ Z\ £lz£ 
VP—tfT-f >tf*<2&— OBI^&iMJBDNA : pG 1 uT 1 Ne oDT) £ 
25 (02, *»r) o 



(2) fflH*&tfeAfflDNA©»Ate«k*E SM©GLAST(GluT-l)itfc?-© 
*BlRlffliMJI!DNA7 5 At g^TWE SfflJ& (E14ft) 3x1 07{@£^ 
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20 

frxl/^ |>D^l/-y3 >JB^©f£(137mM NaCl, 2.7mM KC1, lOmM 
Na 2 HP04, 1.8mM KHuPOd C 1 i ^ t , Field Strength 210V/cm, 
Capacitance 500 At F <D0zflr~C, Jte^ASff o fc. iA^24TO^25 
0 M g/m 1C9G418 (Genet is in, GIBCO BRL) 

G4 1 8itt3DZ-^ atfirP&A&l 9 2 nfrimaw* 6 , ^fQ^ h 

0 /x 1 OT r i s -EDTA^IS (1 OmM Tris-HCl pH 
8. OtlmM EDTA pH8. 0 £j&»6fc£S*) Sr&tJ 9 6 A<DV-f £ □ 
yi^-h (FALCON 3 0 7 7) ^F^Ibfc^ fcySyy- 

10 *££fc«koTl£— JfflflSlCU CinB^24^(DY-1'^Dyi/-h (F 

ALCON 3 0 4 7) \Z&l,mX, *g*£Mbfco i$U:3DZ-H 
©gi^V-f ^ D^y ^FWtf) 1/2 UU: Kit bfc Z.<Dn<DW&%0& 
, i x i o«-i 08ffl-e*ofc. Xl/^ hD#l/— >3>«©4#ilfi»H 6 
. 0 x 1 O'fST&ofc. G4 1 8»ttDn--tH 2. 4x1 02iT, 

15 i»©l/2. 5xlO«"P*?fc. 

2 45*©-7-r ^ p^i/- h±cD«ej3a7&< 3 ~ 4 s ©«fttT?3 > yjvji> h \zmv 
fcawrc, 0 . 2 5 % h u 3 7 5 a-HHuig^ J«r<fc, 3 5 

mm (FALCON 300 1) X&6 0 mm (FALCON 3002) £>&ft 

h^tffiCO^T^. G4 1 8W14^fl§^e>^y ADNA$;W&mL 
, fHI8#*Pvu I ITfflfc&s i5Ohn>0Apa I -Ec oRViffJt, 

25 (0 2, T§» Rl^*BlRlijalft^.#:©?t|gtt, ^-tl-6n, 4. 2kb&tf 

7 kb©A>H®tftttlfc«koTffofc. ffilTOifeAttnar: -$C&, G418W 
i4npn— 2 4 2{H4" HH (2B7) T&^fc. 

(3) ESlffi^CTO 
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EStttUT, 1 2 9/S v J i7 WEffl WE 1 4^ffl^f:. E 

smmommz\t, ^)v^yn^mjE^—^)vmmm (dmem, i 1 9 6 0- 

010 GIBCO) \Z 1 5 %QrWJt&Lft (FCS) , 0. lmM02-^W 

^hx^y-;K mnm&^ #&m7 10* un i t/mi® 

5 LI F (AMR AD) £$sijnbfc S CMig^ifc (Robertson, Teratocarcinomas 
and embryonicstem cells a practical approach 1987) V^fco 

8Hi4&tfi&3itt» ^CFOil^Kfr^fco tefi&l 3~1 4 0© I CR^x"^©^ 
&7k (PBS-) -CjSfe^Sb, bf>-fey N*«ViTi£f«l, flTSROT^Efc^ EE 
>2W0. 04%EDTA^PBS- (ETFT E&Jft£V> 3) t?, SfflT2 

15 mmwmm^ i5oorpm> 5 ±?*&i$*u 1 0 % f c s 

10 0x2 Omm0ialW->t-^ (FALCON 3 0 0 3 
) fci&U 3 7^0, 5%C0 2 , 9 5 %£ft®*f*T?#aifc«bfc. §2B> SfflflS 
*?3ti££PBS-Tl[E!&^U ^**at«*bfc. iHftte. 3 — 4 BMPBTfrVi 

-f h -7^->>C 7 5 At 1 T3~4P#P B 1MSIU PBS-T'3@^M> TE*jS 

25 /mlCilU 60xl0mm©t'7f>3-hj^^yi (FALCON3 
0 0 2) C3mlf^abfco J^±©«fc5^j*bfc7>f-^— IfflBS^ II 

f-f >^IC<fcoTE Sii^MteC^t^t, 4x1 05P©^fflflSS:7^- 
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■ , %mz\$, lxl 0«fflOlBJia«:S CMtMUfflfa-^ 

(2ml, FALCON 4818) fc|£U 0. 5ml <D&fem&i& (2 0 % 
DMSOWMEM) SiTtfet, - 8 0 'CT-HfefeBU ^fl^ffT^ 

5 #bfeo 

(4) GLAST(GluTl)jte^tiE SfflflSlC J;^^^ ^ V^X©^ 
( a)GLAST(GluTl)j!«^t!E S ilS©Kffl^oaA 
ESttl, C57BL/6 J ^"T^XCDJEM^aAbfe^, f#£>n£:?i£K£ 

IC, Hepes-buffered -Wh i t ten's Jgi&T> ^^^^tt* 

15 ESMcD&Affi fcT^v htt, ^#lmm©$[/h;tf^W (NARISHIG 
E) &«/jN«ffif^«« (NARISHIGE, PN-3) £JB V*T» < 
Jib, (NARISHIGE) ~C\ ft@J&*$J 2 0 jum£&<5«fc5 l£$fc$$£ 

S6l:7'f^D7*- (De Fonburun) T^fe^^rfifiJiCiP 

20 x — V&m^T* 0~ 1 0 0 nm<Dffitt'V®Wilstc'&, ££{;:O^£l0 

~2 0 <imfclDIl/TfflVs&. 

t, ?ut-¥=lu-#~- (leitz) \z&WiLfc e mvmvftzm^it?- 

25 Vi, J £(D±\Zlfo2 0 ju. 1 ©5 %FC S^iPHe pes-buf f ere d-Wh 
i t t e n'sigife© Hoy^* 2{@B#> ^E>±®£5 *7;i'*-f (M 8 4 
10, Sigma) tSot -^OFD-^HH *& 1 0 0 ffl<DE smJ&&A 
n, te^fcteu 1 0-1 5fSAn, JEllB&fcD 1 0~1 5<@<DE 
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1 6 S$SfflJ!§2 B 7^aAUfc^ 1 2 3<!£*£#U fifc#J^te7 

7 %TafeofCo 1 2 3<!£a&£g2 0 @© I C R^^m<D^M\Z^^Vrzf^ 

^ io 3 f@fc**^s6 e>n, 9 5 m<DMff tfft e>nfcc ittso & 8 3 e 

10 te> 1 0 ~ 9 5 % ©itfe 19 , f W 6 0 1 0 6 0%W±9 0% 

*Jtt# 1 4 9 0 % ^Jh£* 2 #iJ-C& o £:■> 
(bMt^tlfc^;*^^;^, C57BL/6 J ?r?^7.£3£lBU fcftffi^n^M 1 

15 <£>^tei?£-fe£MU C57BL/6 J %k-?V7.<DB$&mzm%:VX^tl\£ 

H-fe^M-T^o E SSSM©^-^©ifi^ (7 0%tA±) 9W (No. 1, 5, 1 
3, 2 0, 3 3, 4 1, 5 4, 6 2, 8 1 ) <D** =y^^7s<Do Stft^Tid 
803 (No. 1, 5, 20, 33, 41, 54, 62, 81) H^^T, ESi 

20 No. 5 <hC57BL/6 J V 7> £<D3mx\Z, 3 HI© tf 2 3 EcD 

^f?£*f# S> *U £<D5-&> 2 3|ZC/W£&(£>s£fe£:^LTV*£:o No. 3 

3 ^C57BL/6 J ^lHiV^T, t©^BBT#e>nfe 1 5EcDmfrtf>-5^ 1 2 EE^ 

25 fco 



(5) C57BL/6 J ^T^X <h<£>ML3£IB 
GLASTfcg^O^fc^fcBSnfcF l^\T-D^lt^^X^, C57BL/6J ^ 
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mzf, ZL <D U V 7> & C51BIJ6 3 %M^y 7. £&M& 21* * %\ZK<D 

mz, z\<D^um^V7s<DmM&5m-?z>z\£\z&'iT. glastm^^ 

ICIO^T^McPGLAST/ y97& h*7#X(GLAST7-), GlASTAfe? XWZ 

(glast+/+) & n rco z\nz<D^vx&UT<Dmfe\zm^tzo 

■ 

o 

^£MIES^7> : 19 + 4 mmHg 

-fc^WkJ y27V hY^)X : 15±3mmHg (¥*^fi±^Mii^) 



WJ3 : ^HBiWiSS»M(Z)ffa'J 

Wk®Y\<D^ h + y'J >/X^-->>^fe> R^Fluoro-Gold^fc^Dil^.t^P 

1) dr^^XlO mg/ml)/^Th5y>(l mg/mD© 1 : 1 2g 

^ (0.15-0.2 mU V ^7. ) fc:J:0$*#£ia\ 4%A°7^A7^ft FW: 
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1) ^r^ 5 >(10 mg/ml)// t h 5 y >(1 mg/ml)£> 1 : 1 jg-^ifc (0.15-0.2 
15 4) &Jff£^U mg/ml) (0.15-0.2 ml/T^ 

6) Pfli^^tr«^^4%A 0 7*;l/AT;i/^t F^lCAn, 4 < Cr2 0# 
20 WBJSU 

^tL<b<D$g%z (03-5) *^GIAST/ y £7^ b^7vT*te, 



WO 2004/092371 



PCT/JP2004/005253 



26 

TbTV^Jli^fiJBJbfe (El 4) „ 
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TOGLASTV yZ/7V hV>)X. 
5 2. ft£ttGIAST®^<D^£^2^fcGLAST/ vZT'V hT^XTcfc 

1) ^©Bgffi^EStfBB^i&O, fro 

GLASTV v%J"0 hV^Xo 
10 3. ^©iE^2 1mmHgWT"Cfel), I* 2 KfBiiOGLASTy y £ 7 

LTV>£k if ^2 KlfSmOGLASTV y27t? h^^^o 
15 IH— -e$>?>> |*^lXtt2fcieife©GLASTy v27V h*?^. 
> ff^lX«2fCiB«fe©GLAST7 h^r>X 0 

20 8. lE^ISJE^rtPf ©tf^tttO, mi£M2 £SBH©GLASTV 

9 . |*lffi'l4GLAST5t^cD^tg^^m$-&7 v cGLASTy yt7~7 x J V~W7s<Dft 

1 ) *@IH^£#:±<D 1 c><^rt^14GLASTil^C>^^^*i$-li:^:^l:^^ 
25 ^^©EStt^iS^a:, 

2) jig 1 Tf#£>nfcESiSM£fflV>T, M)&£^A/T?/&3^;* 7*?*? 7. £ 

3) ^5g2T#e>n/^^^^V'j77N<£IE#C57BL/6^' : <'^7.<hSiabT, ^\ 
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4) j§g 3 X^^nrz^\v-om^my v97V h^X£IE3tC57BL/6m-? 
6) i§S5T?^^nit'\T-agS'&S/ y&7<7 32MB bT> 

^-^CDGLASTV y27V h7^7. 

12. ffit^l, 2B:tf 1 1 CDV^tl/^ClE^cDGLASTV 7^7^h^^^ 

1) Mf:&gl, 2R^l 1 ©V^n^fcffifiOGLASTV v>?7? h^VXlZ 
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SEQENCE LISTING 



<110> Japan Science and Technology Agency 



<120> GLAST-deficient Mice 



<130> P03-0032 



<140> 
<141> 



<150> 2003-114793 
<151> 2003-04-21 



<160> 2 



<210> 1 
<211> 1629 
<212> DNA 
<213> Mouse 



<400> 1 

atgaccaaaa gcaacggaga agagcctagg atggggggca ggatggagag attgcagcaa 60 

ggggtccgca agcggacact tctggccaag aagaaagttc agagcctcac caaggaagat 120 

gttaagagtt acctgtttcg gaatgccttc gttctgctca cggtcactgc tgtcattgtg 180 

ggtacaatcc ttggatttgc cctccgaccg tataaaatga gctaccggga ggtgaagtac 240 

ttttcgttcc ctggggagct tctcatgagg atgctgcaga tgctggtctt gcccctgatc 300 

atctccagtc tcgtcacagg aatggcggcc ctagatagta aggcatccgg gaagatgggg 360 

atgcgcgctg tagtctatta catgactact accatcattg ctgtggtgat tggcataatc 420 
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attgtcatca tcatccaccc cggaaagggc acaaaggaaa acatgtacag agaaggtaaa 480 

atcgtgcagg tcactgcagc agatgccttc ctggatttga tcaggaacat gttccctccc 540 

aatctggtag aagcctgctt taaacagttt aaaaccagct acgagaaaag aagctttaaa 600 

gtgcctatcc agtccaacga aacacttctg ggcgccgtga tcaacaacgt gtcagaggcc 660 

atggagactc tgacccggat ccgggaggag atggtgcccg tgcctggatc tgtgaatggg 720 

gtcaatgccc tgggcctagt tgtcttctcc atgtgcttcg gtttcgtgat cggaaacatg 780 

aaggagcagg ggcaagcgct gagagagttc tttgattctc ttaacgaagc catcatgcga 840 

ttggtcgcgg tgataatgtg gtatgcgcct ctgggcatcc tcttcttgat cgcagggaag 900 

attgttgaga tggaagacat gggtgtgatt gggggacagc ttgccatgta caccgtgaca 960 

gtcattgtcg gcctcctcat tcacgccgtc atcgtcctgc ctctcctcta cttcctggta 1020 

acccggaaga acccctgggt tttcattgga gggttgctgc aagcgctcat cacagccctt 1080 

gggacctcct caagttctgc caccctaccc atcactttca agtgcctgga agagaacaat 1140 

ggtgtggaca aacgcatcac cagatttgtg ctccccgtgg gggccaccat taacatggat 1200 

gggaccgccc tctacgaggc tttggctgcc attttcatcg ctcaagtgaa caactttgac 1260 

ctgaactttg gacagattat aacaataagc atcacagcca cggccgcaag catcggggca 1320 

gccgggattc ctcaggccgg tctggtcacc atggtcatcg tgctgacatc tgtgggcctg 1380 

cccacagatg acatcacact catcattgca gtggactggt ttctggaccg cctccgaacc 1440 

accaccaacg tactgggtga ctccctcgga gcagggattg tcgagcactt gtcccgacat 1500 

gaactgaaga accgagatgt tgaaatgggg aactcggtga ttgaggagaa cgaaatgaag 1560 

aagccgtatc agctgattgc ccaggacaat gaaccggaga aacccgtggc agacagcgaa 1620 

accaagatg 1629 



<210> 2 
<211> 543 
<212> PRT 
<213> Mouse 



<400> 2 

Met Thr Lys Ser Asn Gly Glu Glu Pro Arg Met Gly Gly Arg Met Glu 
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1 



10 



15 



Arg Leu Gin Gin Gly Val Arg Lys Arg Thr Leu Leu Ala Lys Lys Lys 



20 



25 



30 



Val Gin Ser Leu Thr Lys Glu Asp Val Lys Ser Tyr Leu Phe Arg Asn 



35 



40 



45 



Ala Phe Val Leu Leu Thr Val Thr Ala Val He Val Gly Thr He Leu 



50 



55 



60 



Gly Phe Ala Leu Arg Pro Tyr Lys Met Ser Tyr Arg Glu Val Lys Tyr 



65 



70 



75 



80 



Phe Ser Phe Pro Gly Glu Leu Leu Met Arg Met Leu Gin Met Leu Val 



85 



90 



95 



Leu Pro Leu He He Ser Ser Leu Val Thr Gly Met Ala Ala Leu Asp 



100 



105 



110 



Ser Lys Ala Ser Gly Lys Met Gly Met Arg Ala Val Val Tyr Tyr Met 



115 



120 



125 



Thr Thr Thr He He Ala Val Val He Gly He He He Val He He 



130 



135 



140 



He His Pro Gly Lys Gly Thr Lys Glu Asn Met Tyr Arg Glu Gly Lys 



145 



150 



155 



160 



He Val Gin Val Thr Ala Ala Asp Ala Phe Leu Asp Leu He Arg Asn 



165 



170 



175 



Met Phe Pro Pro Asn Leu Val Glu Ala Cys Phe Lys Gin Phe Lys Thr 



180 



185 



190 



Ser Tyr Glu Lys Arg Ser Phe Lys Val Pro He Gin Ser Asn Glu Thr 



195 



200 



205 



Leu Leu Gly Ala Val He Asn Asn Val Ser Glu Ala Met Glu Thr Leu 



210 



215 



220 



Thr Arg He Arg Glu Glu Met Val Pro Val Pro Gly Ser Val Asn Gly 



225 



230 



235 



240 
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Val Asn Ala Leu Gly Leu Val Val Phe Ser Met Cys Phe Gly Phe Val 

245 • 250 255 

He Gly Asn Met Lys Glu Gin Gly Gin Ala Leu Arg Glu Phe Phe Asp 



260 



265 



270 



Ser Leu Asn Glu Ala He Met Arg Leu Val Ala Val He Met Trp Tyr 



275 



280 



285 



Ala Pro Leu Gly He Leu Phe Leu He Ala Gly Lys He Val Glu Met 



290 



295 



300 



Glu Asp Met Gly Val He Gly Gly Gin Leu Ala Met Tyr Thr Val Thr 



305 



310 



315 



320 



Val He Val Gly Leu Leu He His Ala Val He Val Leu Pro Leu Leu 



325 



330 



335 



Tyr Phe Leu Val Thr Arg Lys Asn Pro Trp Val Phe He Gly Gly Leu 



340 



345 



350 



Leu Gin Ala Leu He Thr Ala Leu Gly Thr Ser Ser Ser Ser Ala Thr 



355 



360 



365 



Leu Pro He Thr Phe Lys Cys Leu Glu Glu Asn Asn Gly Val Asp Lys 



370 



375 



380 



Arg He Thr Arg Phe Val Leu Pro Val Gly Ala Thr He Asn Met Asp 



385 



390 



395 



400 



Gly Thr Ala Leu Tyr Glu Ala Leu Ala Ala He Phe He Ala Gin Val 



405 



410 



415 



Asn Asn Phe Asp Leu Asn Phe Gly Gin He He Thr He Ser He Thr 



420 



425 



430 



Ala Thr Ala Ala Ser He Gly Ala Ala Gly He Pro Gin Ala Gly Leu 



435 



440 



445 



Val Thr Met Val He Val Leu Thr Ser Val Gly Leu Pro Thr Asp Asp 



450 



455 



460 



He Thr Leu He He Ala Val Asp Trp Phe Leu Asp Arg Leu Arg Thr 
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465 470 475 ' 480 

Thr Thr Asn Val Leu Gly Asp Ser Leu Gly Ala Gly He Val Glu His 

485 490 495 

Leu Ser Arg His Glu Leu Lys Asn Arg Asp Val Glu Met Gly Asn Ser 

500 505 510 

Val He Glu Glu Asn Glu Met Lys Lys Pro Tyr Gin Leu He Ala Gin 

515 520 525 

Asp Asn Glu Pro Glu Lys Pro Val Ala Asp Ser Glu Thr Lys Met 
530 535 540 543 
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